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(54) Method for pre-distorting signals transmitted over non-reciprocal channels 



(57) The present invention refers to a method of 
predistorting a signal sent from a first unit (U1) to a sec- 
ond unit, the said first unit (U1) sending data to the said 
second unit (U2) through a first channel and the said 
second unit (U2) sending data to the said first unit (U1) 
through a second channel. The method comprises the 
computing (53) of representative coefficients of the sec- 
ond channel (H2) on the basis of a second predeter- 
mined sequence (s'(t)) sent (52) from the second unit 
(U2) to the first unit (U1); and it is characterized in that 
it comprises the following steps: 

- the sending (50) by the first unit (U1) of a first pre- 
determined sequence (s(t)) to the second unit (112) 
which sends it back in the form received to the first 
unit (U1), in the form of a return sequence; 
in the said first unit (U1 ), the computing (51 ) of rep- 
resentative coefficients ({H1*H2}\ {H1*H2}) of the 
first and second channels jointly (H1,H2) on the 
basis of the return sequence received (s(t)); and 
predistortion of the signal sent by the first unit 
according to the said representative coefficients of 
the second channel (H2, H2 -1 ) and the said repre- 
sentative coefficients of the first and second chan- 
nels jointly ({H1*H2}- 1 , {H1*H2}). 
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Description 

OBJECT OF TMF uwPHTIQN 

[0001] The present invention refers to a method for 
predistortion of a signal transmitted or sent from a first 
unit to a second unit of a telecommunications system 
as well as a unit for carrying out the method. For exam- 
ple, the two units exchange data or voice signals 
through a radio channel, an optical fibre, a copper wire 
or any other type of physical medium. 

STATE OF TW- r"TT 

[0002] Typically, a unrt in accordance with the present 
invention equate* tr* received signal and predistorts 
the fransrnrttedsv* The unit comprises an equalizer 
m the reception cruun «nd a predistorter in the transmis- 
sion chain. The ob,ect of ncorporating the equalization 
and predistortion functions m the same unit is to reduce 
the cost of the other remote urut/s exchanging data with 

%t£? T* ' h !fl rem0,e *> not need equalizers. 
[0003] A unit of this type, including an equalizer and a 
predistorter. is known from the document "Adaptive 
2S7?f*f recodin 0 P*«)nal communications" by W 
ZHUANG et al . published in the magazine "Electronics 
Letters on 15th September 1994, Vol. 30 No 19 
^ 15? i" V 571 aocordanc e with this document.' 

°' tme ' equalization coefficients 

computed ^n reception are used to predistort the signal 
transmrtted. This solution results from the hypothesis 
that the interferences or distortions that are applied to 
the sent or transmitted signal are the same as the inter- 
ferences that are applied to the signal received, that is 
that the characteristics of the transmission and recep- 
tion channels are the same. 

[0004] This hypothesis is false if the respective trans- 
mission and reception channels are different, for exam- 
ple (a) - through being defined by respective 
frequencies that are different among themselves as is 
the case in Frequency Duplex Division (FDD), or - (b) . 
through being defined by physical media that are differ- 
ent among themselves, etc... 



- m the first unit, the computing of representative 
coefficients of the second channel on the basis of a 
second predetermined sequence sent from the 
second unit to the first unit; 

5 is characterized in that it comprises the following 

- the sending by the first unit of a first predetermined 
sequence to the second unit which sends it back in 
the form received to the first unit, in the form of a 

1° return sequence: 

- in the said first unit, the computing of representative 
coefficients of the first and second channels jointly 
on the basis of the return sequence received- and ' 

- predistortion of the signal sent by the first unit by 
w means of inverse coefficients of the first channel 

which are computed according to the said repre- 
sentative coefficients of the second channel and 
the said representative coefficients of the first and 
second channels jointly. 

so 

[0006] According to a first sub-alternative, the repre- 
sentative coefficients of the second channel are inverse 
coefhciertts of the second channel, and the representa- 
tive coefficients of the first and second channels jointly 
25 are direct coefficients of the first and second channels 
jointly, predistortion being carried out with the inverse 
coefficients of the convolution of both the inverse coeffi- 
cients of the second channel and the direct coefficients 
of the first and second channels jointly. 
so [0007] According to another sub-alternative, the rep- 
resentative coefficients of the second channel are direct 
coefficients of the second channel and the representa- 
tive coefficients of the first and second channels jointly 
areinverse coefficients of thefirst and second channels 
35 jointly, predistortion being carried out by means of the 
coefficients of the convolution of the direct coefficients 
of the second channel and of the inverse coefficients of 
the first and second channels 

.o iT 81 Anotner object of the present invention is to 
40 define units for predistorting a signal to be transmitted in 
accordance with the methods defined above. Accord- 
ingly, a unit for carrying out this method comprises- 



45 



CHARACTERI2ATIOM OF m E INVFMTIOM 

[0005] One object of the present invention is to define 
methods of predistorting a signal transmitted from a first 
unrt to a second unit in a telecommunications system 
ESlS ,nt ° account ,he di «^ence in characteristics so 
between the respective transmission and reception 
channels. Accordingly, a method of predistorting a sig- 
nal sent from a first unit to a second unit, the first unit 
sending data to the second unit through a first channel 
arc I the second unrt sending data to the first unit through 55 
a second channel, the method comprising the following 



means to predistort the signal to be sent; and it is 
characterized in that it comprises: 
means to compute representative coefficients of 
the second channel on the basis of a second prede- 
termined sequence sent from the remote unit to the 
unit; 

means to send a first predetermined sequence to 
the remote unit which sends ft back in the form 
received to the said unit, in the form of a return 
sequence; 

means to compute representative coefficients of 
thefirst and second channels jointly, on the basis of 
the return sequence received; and in that 
the predistorting means predistort the signal sent 
by the inverse coefficients of the first channel which 
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are computed according to the said representative 
coefficients of the second channel and the said rep- 
resentative coefficients of the first and second 
channels jointly. 

[0009] In accordance with the present invention, 
another method to predistort a signal sent from a first 
unit to a second unit, the first unit sending data to the 
said second unit through a first channel and the second 
unit sending data to the first unit through a second chan- 
nel, the method comprising the following step: 

in the first unft, the computing of representative 
coefficients of the second channel on the basis of a 
second predetermined sequence sent from the 
second unit to the first unit; and it is characterized in 
that rt comprises the following steps: 
the sending by the first unit to the second unit of a 
first sequence which results from the convolution of 
a predetermined sequence and of the said repre- 
sentative coefficients of the second channel, the 
first sequence being sent back in the form it was 
received by the second unit to the first unit in the 
form of a return sequence: 

in the said first unit, the computing of inverse coeffi- 
cients of the first channel on the basis of the said 
return sequence; and 

predistortion of the signal sent by the first unit on 
the basis of the said inverse coefficients of the first 
channel. 

BRIEF EXPLANATION OF THE DRAWINGS 

[0010] A more detailed explanation showing other 
characteristics and advantages of the present invention 
is given in the following specification based on the 
attached drawings, in which: 

Figure 1 shows two units exchanging data through 
two respective channels which are different from 
each other; 

Figure 2 shows a block diagram of a first unit of Fig- 
ure 1 ; 

Figure 3 shows a block diagram of a second unit of 
Figure 1 ; 

Figure 4 is a block diagram of a predistorter 
included in the first unit of Figure 2; 
Figure 5 is a block diagram of a generator of predis- 
tortion coefficients included in the first unit of Figure 

2; 

Figure 6 shows a predistortion algorithm of a signal 
transmitted by the first unit according to a first 
embodiment of the invention; and 
Figure 7 shows a predistortion algorithm of a signal 
transmitted by the first unit according to a second 
embodiment of the invention. 



DESCRIPTION OF THE INVENTION 

[0011] Figure 1 shows two units. U1 and U2, of a tel- 
ecommunications system exchanging data through two 
s channels, H1 and H2, respectively. For example, the 
channels are two physical channels or two radio chan- 
nels that are distinct from each other, that is defined by 
different characteristics. As an example, the invention is 
described in the present application within the frame- 
to work of a radiocommunications system, although the 
said invention may be adapted to all types of applica- 
tions in which two units send data through two different 
channels respectively. The two radio channels, H1 and 
H2, are defined by two frequencies that are different 
15 from each other. 

[0012] With respect to Figure 2, the first unit U1 com- 
prises, in the transmission chain, a modulator 10, a pre- 
distorter 11 , an up-converter 12, a transmitting amplifier 
13 and a duplexor 14. In the reception chain, the said 
20 first unit U1 comprises the duplexor 14, a reception 
amplifier 20, a down-converter 21 , a demodulator 22 
and a generator of predistortion coefficients 23. 
[0013] Figure 4 shows a predistorter 1 1 of length N in 
accordance with an embodiment of the present inven- 
ts tion. This predistorter has the structure of a conven- 
tional lineal equalizer, but all other types of predistorter 
may be used in accordance with the invention. This pre- 
distorter 1 1 carries out a function of "equalization" of the 
transmitted signal instead of carrying out an equaliza- 
30 tion of the signal received in the remote unit. The predis- 
torter 11 comprises taps separated by time intervals, 
T/2. The signal x(n) produced by the modulator 10 is 
applied to an input of the predistorter which delays the 
same through delay lines. T/2, connected in cascade. 
35 The output of the first delay line is x(n-1), the output of 
the second delay line is x(n-2), the output of the third 
delay line is x(n-3), and so on repeatedly in such a way 
that the output of the last delay line is x(n-N+1). There is 
a total of (N-1) delay lines and N predistortion coeffi- 
40 cients. The N predistortion coefficients cO, C1, c2,..., 
cN-1 are complex numbers. Multipliers multiply the sig- 
nal x(n) and the different delayed signals x(n-1), x(n-2) t 

x(n-3) x(n-N+1) by the predistortion coefficients cO, 

c1, c2,..., cN-1, respectively. An adder adds the resurt- 
45 ing multiplied signals to produce the predistort ed signal 
which is applied to an input of the up-converter 12. In 
practice, the predistortion coefficients cO, c1, c2,..., cN- 
1 change periodically in accordance with the algorithms 
of Figures 6 and 7 in order to adapt to the characteris- 
so tics of the channel HI . 

[0014] The generator of predistortion coefficients 23 
shown in figure 5 comprises a translator 230, a fre- 
quency response generator 231 , an inverse translator 
232, a division circuit of predistortion coefficients 234 
55 and. alternatively, a coefficient selector 233. The output 
of the division circuit of predistortion coefficients 234 
supplies the predistorter 11 with the appropriate predis- 
tortion coefficients cO, c1 , c2,„., cN-1 . Hie generator of 
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predistortion coefficients 23 may use a processor a 
microprocessor or another signal treatment device. ' 
[001 5] A training signal, or sequence, received from 
the output of the demodulator 22 and sampled by a 
sampler (not shown) is applied to an input of the gener- s 
ator of predistortion coefficients 23. The sampled signal 
is received by the translator 230 which converts the 
temporal signal received into a equivalent signal in the 
f requency domain. For example, a D FT circuit (Discrete 
Fourier Transform) is used to provide the function of the w 
translator 230. The resulting signal is applied to an input 
of the frequency response generator, or channel inver- 
ter 231 which applies the next existing lineal relations in 
order to generate inverse coefficients: a received train- 
ing signal, divided by a training signal as it really is. rep- is 
resents the channel transfer function, and the inverse of 
this transfer function corresponds to the division of the 
trainmg signal as it really is and the received training 
signal. M 

[001 6] In the present description, the terms "inverse so 
coefficients" refer to coefficients which, in the temporal 
domain, when convoluted with the direct coefficients 
(that is. the coefficients that define the channel) give the 
Dirac impulse as a result, and, in the frequency domain 
when multiplied with the direct coefficients, give the 25 
Fourier Transform of this impulse as a resuft. In other 
words, these inverse coefficients are the coefficients of 
the inverse channel. 

[001 7] The training signal received by the unit U1 is 
normally different from the training signal initially trans- 30 
mitted. and corresponds to a distorted version of the 
said transmitted signal. The training signal as it is really 
is stored locally in the frequency response generator 

[0018] The inverse translator 232 generates a tempo- 35 

ral pulse response sequence {y(0). y(l), y( 2 ) y(M -1)} 

of the inverse channel. This temporal pulse response 
represents the inverse temporal characteristics of a 
channel, and defines a characteristic of finite pulse 
response of the said channel. Intheory, if the finite pulse w 
response sequence and the channel are in cascade the 
overall pulse frequency response is equivalent to a 
bandpass filter with a pass band equal to the pass band 
of the channel. 

[0019] The pulse response sequence {y(0), y(1), 45 
y(2) ... y(M-l)} defines predistortion coefficients used 
by the division module of predistortion coefficients 234 
to supply the coefficients of the predistorter of figure 4 
as descnbed below with respect to Figures 6 and 7 In 
this case, M is equal to N. 

[0020] Alternatively, the predistorter 11 may use less 
coefficients (N coefficients) than the number M of con- 
fidents {y(0). y(1). y(2 ) y(M .l)} produced b the 

inverse translator 232. Accordingly, the selector 233 
selects, for example, the coefficients associated with 55 
maximum energy of the received signal. These selected 
coefficients are applied to the division module of predis- 
tortion coefficients 234 to define the predistortion coeffi- 



cients of the signal to be transmitted by the unit U1 . An 
embodiment of a generator of predistortion coefficients 
23 is described in US-A-5636244, starting from column 
5, line 14, which, being referred to in the present appli- 
cation, is included in it. 

[0021] With respect to Figure 6, an algorithm is now 
described for carrying out a method in accordance with 
a first alternative solution of the present invention. This 
algorithm is implemented partly in the coefficient divi- 
sion circuit 234 of the first unit U1 and partly in the sec- 
ond unit, or remote unit U2. 
[0022] Figure 6 shows a first embodiment of the 
present invention. In accordance with STEP 50. the first 
unit U1 sends a first predetermined sequence, or train- 
ing sequence. s(t) to the second unit U2 which sends it 
back in the form received to the first unit U1 , in the form 
of a return sequence. With respect to figure 3. the sec- 
ond unit U2 comprises, in the transmission chain a 
modulator 30, an up-converter 31 . a transmitting ampli- 
fier 32 and a duplexor 50. In the reception chain, this 
second unit U2 comprises the duplexor 50, a reception 
amplifier 40. a down-converter 41, and a demodulator 
42. Also, the second unit U2 comprises a timing circuit 
34 whose input is connected to an output of the demod- 
ulator 42 as well as a switch 35 controlled by the timing 
circuit 34. The switch 35 is connected between an out- 
put of the down-converter 41 and an input of the up-con- 
verter 32. So that the second unit U2 may send back the 
sequence s(t) received in the form received to the first 
unit U1, the timing circuit 34 detects the temporal loca- 
tion of the said sequence s(t) and controls the switch 35 
m such a way that, during the time the said sequence 
appears, the output of the down-converter 41 connects 
to an input of the up-converter 32. At the same time the 
timing circuit 34 blocks the output of the modulator 30 
This has the result that the sequence s(t) sent by the 
first unit U1 is sent back in the form received by the sec- 
ond unit U2 to the first unit U1. 
[0023] The first unit U1 receives the return signal 
H1 *H2*s(t), HI being the transfer function of the associ- 
ated channel Hi, and H2 being the transfer function of 
the associated channel H2. In order to simplify the refer- 
ence signs in the present specification, the terms H1 
and H2 are used to designate channels, transfer func- 
tions or coefficients associated with these functions In 
accordance with STEP 51, the first unit U1 computes 
representative coefficients of the first and second chan- 
nels jointly on the basis of the return signal received. 
[0024] In accordance with STEP 53, the first unit U1 
also computes representative coefficients of the second 
channel H2 on the basis of a second predetermined 
sequence, or training sequence, s'(t) (which may be the 
same as the sequence s(t)) sent (STEP 52) from the 
second unit U2 to the first unit U1 . In accordance with 
STEP 54, according to these representative coefficients 
of the second channel H2 and of the representative 
coefficients of the first and second channels H1 and H2 
the first unit U1 predistorts the signal sent to the second 
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unit U2 with inverse coefficients H1' 1 of the first chan- 
nel. 

[0025] In accordance with a first sub-arternatrve of this 
first embodiment, the representative coefficients of the 
second channel are inverse coefficients H2* 1 of the sec- 
ond channel and the representative coefficients of the 
first and second channels jointly are direct coefficients 
H1*H2 of the first and second channels jointly. In this 
case, predistortion of the signal S(t) sent by U1 is car- 
ried out with the inverse coefficients HI' 1 of the convo- 
lution of the inverse coefficients of the second channel 
H2 1 and the direct coefficients of the first and second 
channels H1*H2. The generator of predistortion coeffi- 
cients 23 produces inverse coefficients according to the 
signal received and a predetermined (training) 
sequence stored locally. In order to produce direct coef- 
ficients from the inverse coefficients received from the 
generator 23, the coefficient division circuit 234 includes 
a coefficient inversion circuit of a type known in the state 
of the art. 

[0026] In accordance with a second sub-alternative of 
the first embodiment illustrated in detail in Figure 6, the 
representative coefficients of the second channel H2 
are direct coefficients of the second channel and the 
representative coefficients of the first and second chan- 
nels jointly are inverse coefficients (H1*H2)" 1 of the first 
and second channels jointly. In this case, predistortion 
is carried out with the coefficients H1~ 1 of the convolu- 
tion of the direct coefficients of the second channel and 
the inverse coefficients of the first and second channels 
jointly. As indicated above, the generator of predistor- 
tion coefficients 23 produces inverse coefficients 
according to the signal received and a predetermined 
sequence stored locally. In order to produce direct coef- 
ficients from the inverse coefficients received from the 
generator 23, the coefficient division circuit 234 includes 
a coefficient inversion circuit of a type known in the state 
of the art. 

[0027] For this first embodiment, in the first unit U1, 
the circuitry 23 computes the representative coefficients 
of the second channel H2 or H2 1 on the basis of the 
predetermined sequence s*(t) sent from the remote unit 
U2. The transmission chain of the first unit U1 sends the 
first predetermined sequence s(t) to the remote unit U2 
which sends it back in the form received to the unit U1, 
as described with respect to figure 3. The circuitry 23 
adjusts the representative coefficients H1*H2 or 
(H1 *H2) -1 of the first and second channels jointly on the 
basis of the return sequence received. The predistorter 
1 1 predistorts the sent signal S(t) with the inverse coef- 
ficients H1" 1 of the first channel which are computed 
according to the representative coefficients of the sec- 
ond channel and the representative coefficients of the 
first and second channels jointly. 
[0028] In the first sub-alternative, the circuitry com- 
putes the inverse coefficients H2" 1 of the second chan- 
nel and computes the direct coefficients H1*H2 of the 
first and second channels jointly. In this case, the pre- 



8 

distorter 1 1 predistorts the signal to be sent by means of 
the inverse coefficients H1" 1 of the convolution of the 
inverse coefficients of the second channel H2" 1 and of 
the direct coefficients of the first and second channels 
s H1*H2. These inverse coefficients H1" 1 of the convolu- 
tion of the inverse coefficients of the second channel 
H2' 1 and of the dfirect coefficients of the first and second 
channels H1*H2 are computed in the coefficient division 
circuit 234. 

10 [0029] In the second sub-alternative, the circuitry 23 
computes the direct coefficients H2 of the second chan- 
nel and computes the inverse coefficients (H1*H2)" 1 of 
the first and second channels jointly. In this case, the 
predistorter 11 predistorts the signal to be sent by 

is means of the coefficients H1 1 of the convolution of the 
direct coefficients of the second channel and of the 
direct coefficients of the first and second channels. 
[0030] Figure 7 shows a second embodiment of the 
present invention. 

20 [0031] In accordance with this second embodiment, 
the first unit U1 computes representative coefficients 
H2' 1 of the second channel (STEP 61) on the basis of a 
second sequence, typically a training sequence, s'(t) 
sent from the second unit U2 (STEP 60). 

25 [0032] Also, the first unit U1 sends to the second unit 
U2 (STEP 62) a first sequence H2" 1 *s(t) which results 
from the convolution of a predetermined sequence s(t) 
and of the said representative coefficients H2* 1 of the 
second channel, the said first sequence being sent back 

30 as received by the second unit U2 to the first unit U1 in 
the form of a return sequence. The first unit U1 receives 
the signal H2" 1 *s(trH1*H2 9 H1*s(t). The first unit U1 
computes representative coefficients of the first channel 
H1" 1 on the basis of the return sequence, and predis- 

35 torts the signal sent to the second unit U2 according to 
these representative coefficients of the first channel. 
The representative coefficients of the second channel 
are inverse coefficients H2' 1 of the second channel and 
the representative coefficients HI" 1 of the first channel 

40 are inverse coefficients of the convolution of the said 
return sequence H2 _i *H2*H1*s(t) received by the first 
unit U1 and of an inverse predetermined sequence s" 

[0033] In accordance with this second embodiment, in 
45 the unit U1 , the circuitry 23 computes the inverse coef- 
ficients H2' 1 of the second channel on the basis of the 
second sequence s'(t) sent from the second unit U2 to 
the first unit U1. The transmission chain of this first unit 
U1 sends to the second unit U2 a first sequence H2 
so 1 *s(t) which results from the convolution of a predeter- 
mined sequence s(t) and of the inverse coefficients H2~ 
1 of the second channel, the said convoluted first 
sequence being sent back as received by the second 
unit U2 to the first unit U1 in the form of a return 
55 sequence H2" 1 *H1*H2*s(t). The circuitry 23 computes 
the inverse coefficients of the first channel H1" 1 on the 
basis of this return sequence. 
[0034] In practice, the predistortion coefficients are 
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periodically brought up to date by means of the algo- 
rithms of figures 6 and 7 which are repeated over and 
over again. 

[0035] Moreover, although the terms "predetermined 
sequence" or "training sequence" are used in the s 
present specification, these terms cover any signal that 
allows the inverse coefficients Hr 1 of the first channel 
to be determined, using, for example, the process of 
blind equalization to determine the characteristic coeffi- 
cients of the channels H1 , H1 *H2, etc... w 

Claims 

1- Method for predistorting a signal sent from a first 
unit (U1) to a second unit (U2), the said first unit is 
(U1) sending data to the said second unit (U2) 
through a first channel (H1) and the said second 
unit <U2) sending data to the said first unit through 
a second channel (H2), the said method comprising 
the following step: 20 

• in the first unit, the computing of representative 
coeff (dents of the second channel (H2) on the 
basis of a second predetermined sequence 
(s'(t)) sent from the second unit (U2) to the first 25 
unit (U1); characterized in that it comprises the 
following steps: 

- the sending by the first unit (U1) of a first prede- 
termined sequence (s(t)) to the second unit 
(U2) which sends it back in the form received to 30 
the first unit (U1), in the form of a return 
sequence: 

- in the said first unit (U1 ), the computing of rep- 
resentative coefficients of the first and second 
channels jointly (H1*H2; (H1*H2)- 1 ), on the 35 
basis of the return sequence received 
(H1 *H2*s(t)); and 

- predistortion of the signal sent by the first unit 
by means of inverse coefficients (Hr 1 ) of the 
first channel which are computed according to 40 
the said representative coefficients of the sec- 5 
ond channel (H2, H2" 1 ) and the said represent- 
ative coefficients of the first and second 
channels jointly (H1*H2, (H1*H2)' 1 ). 



Method according to claim 1, characterized in that 
the said representative coefficients of the second 
channel are inverse coefficients (H2 1 ) of the sec- 
ond channel, and the said representative coeffi- 
cients of the first and second channels jointly are 
direct coefficients (H1*H2) of the first and second 
channels jointly, the said predistortion being carried 
out with the inverse coefficients (Hr 1 ) of the convo- 
lution of both the inverse coefficients of the second 
channel (H2 1 ) and the direct coefficients of the first 
and second channels jointly (H1*H2). 

Method according to claim 1. characterized in that 



45 



so 



55 



the said representative coefficients of the second 
channel (H2) are direct coefficients (H2) of the sec- 
ond channel and the said representative coeffi- 
cients of the first and second channels jointly are 
inverse coefficients (H1*H2)" 1 ) of the first and sec- 
ond channels jointly the said predistortion being 
carried out by means of the coefficients (Hr 1 ) of 
the convolution of the direct coefficients of the sec- 
ond channel and of the inverse coefficients of the 
first and second channels. 

4. Method for predistorting a signal sent from a first 
unit (Ul) to a second unit (U2), the said first unit 
(U1) sending data to the said second unit (U2) 
through a first channel (H1) and the said second 
unit (U2) sending data to the said first unit (U1) 
through a second channel (H2), the said method 
comprising the following step: 

- in the first unit, the computing of representative 
coefficients of the second channel (H2, H2' 1 ) 
on the basis of a second predetermined 
sequence (s'(t» sent from the second unit (U2) 
to the first unit (U1); characterized in that it 
comprises the following steps: 

• the sending by the first unit (U1) to the second 
unit (U2) of a first sequence (H2" 1 *s(t)) which 
results from the convolution of a predetermined 
sequence (sfl)) and of the said representative 
coefficients (H2' 1 ) of the second channel, the 
said first sequence being sent back as received 
by the second unit to the first unit (U1), in the 
form of a return sequence (H1*H2*H2' 1 *s(t)); 

- in the said first unit (U1), the computing of 
inverse coefficients of the first channel (Hr 1 ) 
on the basis of the said return sequence; and 

- predistortion of the signal sent by the first unit 
(U1) on the basis of the said inverse coeffi- 
cients of the first channel. 

Method according to claim 4, characterized in that 
the said representative coefficients of the second 
channel are inverse coefficients (H2" 1 ) of the sec- 
ond channel (U2), and the said representative coef- 
ficients (Hr 1 ) of the first channel (U1) are inverse 
coefficients of the convolution of the said return 
sequence <Hl*H2*H2-i*s») received by the first 
unit (U1) and of an inverse predetermined 
sequence (s* 1 ©). 

Unit (U1) of a telecommunications system that pre- 
distorts a signal to be sent to a remote unit (U2) 
coniprising: 

- means (1 1) to predistort the said signal (S(t)) to 
be sent; 

characterized in that it corrprises: 
• means (53) to compute representative coeffi- 
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cierrts of the second channel (H2) on the basis 
of a second predetermined sequence (s'(t)) 
sent (52) from the remote unit (U2) to the unit 
<U1); 

means (50) to send a first predetermined s 
sequence (s(t)) to the remote unit (U2), which 
sends it back in the form received to the said 
unit (U1), in the form of a return sequence; 
means (51) to compute representative coeffi- 
cients of the first and second channels jointly 
(H1, H2), on the basis of the return sequence 
received (s(t)); and in that 
the said predistorting means (1 1 ) predistort the 
signal sent (S(t)) by means of the inverse coef- 
ficients of the first channel which are computed 
according to the said representative coeffi- 
cients of the second channel (H2, H2* 1 ) and the 
said representative coefficients of the first and 
second channels jointly {{H1*H2} 1 ,{H1*H2}). 

7. Remote unit for sending back to the unit (U1) 
according to claim 6, in the form as received, the 
said first predetermined sequence (s(t)) in the form 
of a return sequence, characterized in that it com- 
prises: 

means to connect, in a way that is synchro- 
nized with the arrival of the predetermined 
sequence (s(t)), an output of a down-converter 
with an input of an up-converter. 

8. Unit according to claim 6, characterized in that the 
means (53) for computing representative coeffi- 
cients of the second channel (H2) compute inverse 
coefficients (H2" 1 ) of the second channel, the 
means (51) for computing representative coeffi- 
cients of the first and second channels jointly (H1, 
H2) compute direct coefficients (H1*H2) of the first 
and second channels jointly, and the predistorting 
means (11) predistort the signal to be sent by 
means of the inverse coefficients (H1" 1 ) of the con- 
volution of inverse coefficients of the second chan- 
nel (H2" 1 ) and direct coefficients of the first and 
second channels jointly (H1 *H2). 

9. Unit according to claim 6, characterized in that the 
means (53) for computing representative coeffi- 
cients of the second channel (H2) compute direct 
coefficients (H2) of the second channel, the means 
(51 ) for computing representative coefficients of the 
first and second channels jointly (H1 , H2) compute 
inverse coefficients ((H1*H2)" 1 ) of the first and sec- 
ond channels jointly, and the predistorting means 
(11) predistort the signal to be sent by means of the 
coefficients (H1* 1 ) of the convolution of the direct 
coefficients of the second channel and of the 
inverse coefficients of the first and second channels 
jointly. 
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10. Unit (U1) of a telecommunications system that pre- 
distorts a signal to be sent to a second unit (U2), 
comprising: 

means (11) for predistorting the said signal 
(S(t)) to be sent; 

characterized in that it comprises 
means (61) to compute inverse coefficients 
(H2" 1 ) of the second channel (U2) on the basis 
of a second sequence (s'(t)) sent from the sec- 
ond unit (U2) to the first unit (U1 ); 
- means (62) to send to the second unit (U2) a 
first sequence (H2* 1 *s(t)) which results from 
the convolution of a predetermined sequence 
(s(t)) and of the said inverse coefficients (H2" 1 ) 
of the second channel (H2), the said first 
sequence being sent back as received by the 
second unit (U2) to the first unit (U1), in the 
form of a return sequence (H2* 1 H1*H2*s(t)); 
means to compute inverse coefficients of the 
first channel (HI" 1 ) on the basis of the said 
return sequence; and 

the said predistorting means predistort the sig- 
nal to be sent (U1) according to the said 
inverse coefficients of the first channel. 

11. Remote unit for sending back to the unit (U1) 
according to claim 10, in the form as received, the 
said first sequence (H2* 1 *s(t)) in the form of a 
return sequence, characterized in that it comprises: 

means to connect, in a way that is synchro- 
nized with the arrival of the first sequence 
(s(t)), an output of a down-converter with an 
input of an up-converter. 
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